A series of α, β-unsaturated ketones derived form 4-bromo-1-naphthyl ketones with various substituted benzaldehydes under solvent free condition using silica-sulfuric acid as a reagent in an oven. The catalyst silica is reusable and the yields of chalcones are more than 90%. These chalcones are characterized by physical constants and spectral data. No decrease in the yield was observed, demonstrating that silica-sulfuric acid can be re-used in crossed-aldol condensation reaction without environmental discharge.
Introduction
tellurides are have been used for crossed condensation under microwave irradiation. 14 Anhydrous RuCl 3 and TiCl 3 (SO 3 CF 3 ) have also been applied for aldol condensation reactions under solvent-free conditions. 15 Now more attention has been paid to synthesis of acyclic and cyclic chalcones by chemists. 16 Balakrishna Kalluraya 17 et al. reported that they obtained 60-70% yield of sydnone chalcones under solvent free condition by aldol condensation reaction by grinding of ketones and aldehydes with sodium hydroxide. Silica-sulfuric acid is used as a versatile and stable solid acid catalyst for organic synthesis. 18 The authors wish to report an efficient and selective method for condensation of 4-bromo-1-naphthyl ketones with various substituted benzaldehydes under solvent free conditions using silica-sulfuric acid as a reagent in an oven to yields the respective E-2-propen-1-ones. The promoting effect of silica -sulfuric acid in their reaction showed good performance and is proved by obtaining higher percentage of yields. The product was isolated and the remaining catalyst was washed and reused with fresh substrate for further reactions. No decrease in the yield was observed, demonstrating that silicasulfuric acid can be reused in crossed-aldol condensation reaction without environmental discharge.
Experimental Section
General Procedures. All chemicals and Analytical Grade solvents were purchased from EMerck chemical company. Melting points of all chalcones were determined in open glass capillaries on Mettler FP51 melting point apparatus and are uncorrected. Infrared spectra (KBr, 4000-400cm -1 ) were recorded on a Perkin-Elmer Fourier transform spectrophotometer. The nuclear magnetic resonance spectra, both 1 H-and 13 C-, of chalcones were recorded using UNITYPLUS-300 "KIBSIPS" 300MHz spectrometer. Microanalyses of all chalcones were performed using a Perkin-Elmer 240C Analyzer. Preparation of silica-sulfuric acid. Silica-sulfuric acid was prepared according to the reported 18 method and characterized by comparison of their spectral data (IR and NMR) and physical properties with those reported in the literature. 13, 16a, 19 General procedure for crossed-aldol condensation of aromatic ketones with benzaldehydes 4-Bromo-1-naphthyl ketones (2 mmol), m-and p-substituted benzaldehydes(4.2 mmol) and silica-sulfuric acid(1.5 g equal to 4 mmol of H + ) were mixed thoroughly, placed in a glass tube and capped (Scheme-1). The mixture was heated in an oven at 80°C for 2-3.5h. After complete conversion of the ketones as monitored by TLC, the mixture was cooled to room temperature. Dichloromethane (20-30ml) was added and heated for 3-5 minutes. The reagent was removed by filtration. The filtrate was concentrated and the solid residue was recrystallized from ethanol to afford the pure products as pale yellow glittering solid. The catalyst was recycled by washing the solid reagent remained on the filter by ethyl acetate (20 ml) followed by drying in an oven at 50°C for 2h. and can be reusable for another reaction run. Based on Hays and Timmons 20, 21 infrared carbonyl-stretching frequencies of s-cis and s-trans conformers are assigned. The NMR chemical shifts (ppm) of ethylene α, β protons and carbons are assigned based on reported in earlier literature [22] [23] [24] [25] [26] [27] . The characterization data of all chalcones are summarized. 
